From the earliest times humans have utilized a wide variety of manufactured and natural substances to treat disease [1] , to facilitate religious ritual and to augment recreational activities. In modern Western societies the range of prescription, non-prescription and illicit drugs that are available is probably greater than in any previous time and so the challenge for toxicology laboratories to identify specific substances is considerable. Cases that involve drugs that are encountered in forensic practice are varied, ranging from inadvertent deaths due to the direct toxic actions of a drug, to exacerbations of underlying disease, and to suicides and homicides.
The role of postmortem toxicology is significant as it can provide vital information on possible causes of death related to illicit or prescription drugs or poisons. It can also be a useful way of determining the types of illicit drugs that are being used in a particular community, and to provide information to law enforcement agencies, physicians and users when new drugs with significant side effects such as paramethoxyamphetamine are being introduced, or when purer grades of opiates such as heroin are being sold. Both may be associated with increasing cases of lethal and nonlethal drug toxicity [2, 3] .
Determining the significance of postmortem drug levels is not however, always a straightforward exercise. Drug levels may be altered by attempted resuscitation and changes may occur in drug levels after death that are not predictable. Variations in sampling may also significantly affect measurements of levels of target medications and drugs [4] . Postmortem redistribution of drugs is a well recognized phenomenon with blood levels increasing if drugs equilibrate between adjacent tissues and blood. For example, changes in tissue levels have been shown experimentally to occur due to passive diffusion from the adjacent stomach [5] . For this reason it is standard practice at autopsy to sample peripheral blood, with the femoral vein being the most appropriate site. Tissue levels may be affected by postmortem interval, refrigeration before autopsy and the position of the body [6] . Levels of amitriptyline may increase by a factor of 3.9, and methadone by 2.6 in postmortem blood [4] . Analysis of ante-mortem specimens from, for example, hospital emergency departments, will provide measurements that have not been affected by postmortem processes.
Another issue concerns the range of so-called ''routine'' drug screening in forensic toxicology laboratories. Not all drugs or toxins can be screened or tested for, and so a negative result does not necessarily exclude a particular substance. This is particularly a concern where targeted screening is relied upon, as these methods would likely fail to detect unknown compounds such as new designer drugs. On occasion levels may be extremely difficult to measure and so quantification will not be possible [7] .
It must be remembered that a corpse is not a static environment. Tissue and organ metabolism continues after terminal cardiorespiratory arrest which may significantly alter drug levels. For example, gamma hydroxybutyrate (GHB) may be formed after death from the endogenous metabolism of the neurotransmitter gamma-aminobutyric acid, increasing blood levels by up to 100 mg/L [4] . In addition the process of decomposition involving both autolysis and putrefaction may increase or reduce levels. The postmortem generation of alcohol by bacteria is well recognised, but also bacteria may break down drugs and their metabolites with progressive diminution in levels until detection may no longer be possible [8] . Storage may decrease drug or poison levels, an example of which is malathion, an insecticide that is broken down by the preservative sodium fluoride [9] . Other substances such as volatile inhalants may disperse from the body very rapidly after death. Increases in drug concentrations for tissues and organs may also occur during decomposition due to release of fluids and subsequent decrease in tissue mass [10] .
Once toxicology results are available a further range of complex issues arises. Determining what constitutes a lethal level may be extremely difficult in some drugs due to great overlap between non-toxic, therapeutic and lethal levels. There may also be habituation to the effects of a drug so that high levels can be tolerated. Good examples are some of the ring-derivative amphetamines and opiates [11, 12] . Users may also have ingested a number of drugs that may have synergistic effects. Whether levels of drugs measured in the terminally ill are a true indication of levels that were present prior to possible agonal dehydration with hemoconcentration may also not be determinable.
Drugs may also have potentially lethal effects if they exacerbate underlying organic conditions, and so full evaluation of cases at autopsy requires the careful documentation of natural diseases and the determination of whether drugs were involved with terminal mechanisms. For example, diabetic ketoacidosis may be provoked by drug overdose, and upper airway narrowing may be increased by the relaxant effects of narcotics [13, 14] .
Pediatric cases present particular problems. Despite the recognized possibility of alterations in drug levels in cardiac blood after death from redistribution, blood is usually taken from the hearts in infants for toxicology as there is so little peripheral blood available. Given the possibility of postmortem redistribution, the validity of these measurements could be questioned. Another issue that may arise in infancy is in determining the precise significance of a particular drug level, as standard therapeutic ranges are generally based on adult studies. Whether these standards apply to the very young may be unclear. For example, could a therapeutic level of an antihistamine that would have no effect on an adult be a significant compounding factor in an infant predisposed to sudden infant death syndrome? In the United States the National Association of Medical Examiners (NAME) is compiling a registry of pediatric drug levels to assist with these issues.
Organic toxins are technically difficult for laboratories to detect, even when the particular substance is known [15] . An additional problem concerns herbal medicines which may be contaminated by heavy metals or pesticides that may not be routinely tested for, may have more toxic but cheaper ingredients substituted, or may cause lethal illness in their own right. Another issue concerns the potential interaction of certain herbs with prescription medications, examples of which include St John's Wort, which may interfere with the effects of warfarin, leading to thrombosis. The extent of this problem is unfortunately not known at present as screening for herbal substances is not routinely performed in most laboratories [16, 17] .
Every so often a case arises where death was assumed to be due to obvious underlying disease (often cardiovascular), only to find that toxicology has revealed a lethal level of a particular drug. Such cases raise the question as to what extent toxicology should be undertaken. Should it be on every case and if so how extensive should it be? These questions are generally unresolvable; however the interpretation of postmortem toxicology requires a clear understanding of its limitations. In cases where quite complex drug interactions may have occurred the early involvement of a clinical toxicologist may be the most useful step for a pathologist to take.
